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(57) A high-rise building with a large scale dot-ma- 
trix display device is disclosed. The glass panels ar- 
ranged in rows and columns form a curtain wall struc- 
tured transparent outer wall (12) extending over an ex- 
terior of a building (10). Each panel is installed apart 
from end portions of floor slabs to form a void space ther- 
ebetween. A plurality of louver structured modules (22) 
are arranged within the void space in rows and columns 
to form a large scale display area. Each module (22) has 
a louver-like structure formed of a plurality of posts (24) 
arranged in substantially parallel relationship and a plu- 
rality of parallel, uniformly spaced beams (26) connect- 



ing said adjacent posts (24). A plurality of LED combi- 
nation lamps (28) are mounted on each beam (26) at 
uniform pitches as those between the adjacent beams 
(26). The LEDs are driven by drive circuits disposed in 
each beam (26). The vertical guide members (44) are 
fixed to the end portions of the floor slabs (20). The guide 
members (44) are arranged substantially in parallel re- 
lationship so that the modules (22) are supported be- 
tween the adjacent guides (44) at the both lateral sides 
thereof. A plurality of vertical mullion members (48) are 
arranged to support the glass panels (12). The vertical 
guide members (44) are spaced apart from each of the 
mullions (48) by support members (46). 



FIG. 2 
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Description 

Field of the invention 

[0001] The present invention relates to a high-rise 
building with p large scale dot -matrix display device. 

Background to the Invention 

[0002] Today numerous types and designs of display 
apparatus can.be seen along city streets and buildings, 
and are utilized for various advertisement of goods and 
services or for delivering news. As a display screen be- 
comes larger, it conveys more information and becomes 
more appealing. Taking this relationship into considera- 
tion, it would be sufficient to equip a large sign-board 
with lamps for.delivering static information such as a pic- 
ture or photograph with characters. However, for com- 
municating variable and changing information a dot ma- 
trix CRT display is preferred since it is capable of dis- 
playing changing characters and moving images. 
[0003] Large, and small display panels with a number 
of high-intensity LEDs arranged vertically and horizon- 
tally are used widely. These types of display panels, 
whether smaller large, have a substantially thick and 
solid structure. They include electronic circuits mounted 
on the back side of the panels to drive the LEDs ar- 
ranged on the front side. Typically, with displays such 
as these, one $<de cannot be seen from another through 
the panel or lights located beyond the display cannot be 
seen from outside. 

[0004] However, in today's planning and designing of 
commercial buildings and event halls with various types 
of facades sucftas a curtain wall, there is a need for a 
super-large scale dot matrix display device maintaining 
visibility through the display device as well as the fa- 
cade. Obviousl#(he above conventional display devices 
with a solid panel structure cannot be employed for this 
use. 

[0005] The present applicants proposed a transpar- 
ent display deyice which can be divided into panels 
which can satisfy the above needs, in the Japanese pat- 
ent application Ho.9-68457 (dated on March 21 , 1997). 
That panel can J?e applied to middle and large scale 
buildings and the disclosure about the method of con- 
trolling the whole display in the above application can 
be utilized to thejp resent application. But if the display 
device is very large and the building on which the device 
is mounted is very high, it is difficult to construct and 
maintain the device. 

Summary of the Invention 

[0006] According to the present invention, a large 
scale display device can be constructed inside the trans- 
parent glass exterior by installing multiple modules in 
rows and columns. Each module has a louver structure, 
wherein the multiple beams are laid across the plural 



posts. Each beam has multiple LED lamps installed in 
its front panel at substantially uniform intervals. Thus, 
the modules can be transparent through the gaps be- 
tween the beams : allowing to maintain good visibility 

5 through the display device as well as to let in the natural 
light from outside. In particular, when someone wants to 
see the outside from within the building, the horizontal 
beams will not obstruct the line of sight like an ordinary 
window shade. The posts of modules and the mullions 

10 adjacent thereto offer only modest interference with a 
horizontal line of sight. Those vertical obstacles can be 
removed by proper choice of positioning and the orien- 
tation of the viewers face. Accordingly, the transparent 
display device can maintain comfortable living space in- 

*5 side the building and create an appealing, wide variety 
of images shown on a large scale display area provided 
thereby. 

[0007] Moreover, the relatively small modules are 
easier to carry, and constructing the whole display de- 

20 vice as well as connecting cables and maintaining the 
device is also simplified. To improve the performance of 
the device all that is needed is to replace the modules. 
In particular, there is no need to carry around and re- 
place the other members of the building like the glass 

25 wall, the mullions and the vertical guides. Thus, it is pos- 
sible to save natural resources and construction costs, 
and to reduce the construction time. 
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Brief Description of the Drawings 

[0008] Examples of the present invention will now be 
described in detail with reference to the accompanying 
drawings, in which: 

Fig. t is an external view of a facade of a high-rise 
building in accordance with the present invention; 
Fig. 2 is a detailed horizontal section view of the 
right half of the building around the outer wall shown 
in Fig. 1; 

Fig. 3 is a schematic representation of one louver 
module of a display device to be installed on the 
building; 

Fig. 4 is a front view of the module shown in Fig.3; 
Fig. 5 is a section view taken along the line A-A 
shown in Fig.3; 

Fig. 6 A is a section view of the beam of the module; 
Fig.6B is an enlarged perspective view of the Fig 
6A section; 

Fig. 7 is a schematic view of the void before the 
modules are installed; 

Fig. 8 is a schematic representation of installing the 
modules along the vertical guide; and, 
Fig. 9 is a detailed horizontal section view between 
the outer and the inner glass walls. 

Detailed Description 

[0009] Fig. 1 shows an external view of a building 10 
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as one embodiment of the present invention. Fig. 2 
shows an outline of the internal structure. The building 
has a curtain wall structure as its facade and is eleven 
stories high. The seventh floor is twice as high as any 
other floor, for it is to have a movie theater therein. The s 
front facade is formed of a transparent outer glass wall 
1 2. There is a void space (display space) 1 4 for installing 
a display device 16 inside the outer wall, extending from 
the third floor to the seventh. On the third to seventh 
floor's slabs 20, there constructed inner transparent 10 
glass walls 1 8 further inside of the display space. A large 
scale display device is installed within said display 
space, extending from the top of the third floor to the 
bottom of the eighth. 

[0010] The display device 16 has a size of 25m by 15 
1 9m. The display incorporates a 400 by 304 dot pattern, 
which means that the dots have a pitch of a little more 
than 6cm in both directions. This display device com- 
prises a number of louver structured modules 22, one 
of which is shown in Fig. 3. The module is approximately 20 
50cm high and 97cm wide. The modules are arranged 
in 50 columns and 1 9 rows per column to form a large- 
scale 25x1 9-meter display which thus includes 950 
modules in total. 

[0011] As shown in Fig. 3 to Fig. 5 : the louver struc- 25 
tured module is an integrally formed structure compris- 
ing left and right posts 24 and eight horizontally parallel, 
uniformly spaced beams 26 connected thereto. Each 
beam has 16 LED lamps 28 mounted on its front panel 
30 and corresponding drive circuits for each of the 30 
lamps. The lamps have uniform horizontal pitches, 
which are almost the same as those between the verti- 
cally adjacent beams. In this way, a louver structured 
module has 128 (= 8x16 ) LEDs at uniform pitches both 
on the vertical and horizontal axes. The spaces between 35 
the adjacent beams are 32mm wide, so that the visibility 
through the module are maintained when seen from 
apart. 

[0012] Figs. 6A and 6B show the structure of a beam 
with LED lamps. Each LED combination lamp compris- 40 
es 20 diodes including red (R), green (G) and blue (B) 
ones. This combination of 20 LEDs form one pixel of the 
display system. The combination of lamps are so ar- 
ranged as to form a substantially rectangular shape, 
which can be maintained when lighted in any one color 45 
of the lamps. The number of R, G and B lamp is decided 
properly in consideration of the balance when displaying 
white color, respectively. Each combination of LEDs has 
a corresponding drive circuit board 32. 
[0013] A front panel 30 of the beam 26 pivots about so 
the axis 34 which connects the front panel 30 and the 
bottom side of the beam 26 by means of a hinge struc- 
ture, allowing to adjust the direction of the axis of the 
lamp's light. The beam 26 is an almost hollow-body item 
and contains such parts as drive circuits inside. A for- 55 
wardly extending curvature (first curvature) portion 36 
is formed in the upper front part of the beam 26, which 
corresponds to another curvature (second curvature) 



portion 38 formed in the upper part of the front panel 30, 
so that the second curvature can slide along over the 
first curvature. The second curvature portion 38 has slits 
40 for bolts 42. The first curvature 36 has nut portions 
44 formed at the front end thereof. The front panel 30 
can be fixed at a proper angle by bolting the second cur- 
vature 38 to the first curvature 36. 
[0014] The angle of light emitting direction (i.e. "light 
axis") can he adjusted, in this embodiment, from zero to 
30 degrees below the horizontal line. Another method 
for adjusting the axis' angle is to choose the appropriate 
panel from various ones with different axis* angles. 
[0015] The angle of the light axis can be adjusted ac- 
cording to the vertical level where the modules are lo- 
cated. In one example, the light axis of the module in 
the middle-height is directed at 15 degrees below. For 
the modules positioned lower, the light axes are so di- 
rected that the lower their locations are, the higher they 
are directed, and vise versa. 

[0016] Fig. 7 shows a schematic external view of the 
void space for constructing the display, with the modules 
being uninstalled yet. There installed vertical guide 
members 44 along an end portion of each slab 20 of the 
respective level at about one-meter intervals. Support 
members 46 are provided extending forwardly from the 
front surface of the vertical guide members 44. The sup- 
port members 46 support vertical mullions 48 at their 
front ends. These guides and mullions are, for example, 
rail-shaped extrusions of aluminum. Between the adja- 
cent mullions 48, horizontal lintels 50 are extended at 
predetermined vertical intervals. A panel of rectangular 
glass is installed within a set of adjacent two mullions 
and corresponding two lintels, being fixed by means of 
sash structure. Installing multiples of these glass panels 
will form the transparent glass wall. The void space be- 
tween the inner surface of the glass wall and the slabs 
20 forms the display space. 

[001 7] As shown in Fig. 8 and Fig. 9. the module is so 
installed inside the glass wall that the both horizontal 
sides are supported by the vertical guides 44. In both 
lateral sides of the guide, vertical channels 52 are pro- 
vided. A latch structure 54, provided on both posts 24 
of the module, comprises an arm 54a, a sliding member 
54b, and fixing screws 54c. The modules can be carried 
in the building and constructed from inside of the floors. 
First one module is set between the guides 44 by means 
of engaging the sliding members 54b of the latches 54 
into the vertical channels 52, so that the module is fixed 
in a horizontal direction, but a vertical slide motion there- 
of is still permitted. Then the module is hooked by wire 
56 using a proper stopper, hanged from a pulley placed 
on a higher floor, and lifted up. Then another module is 
set directly below the first one, where the first one was 
located before lifted, again by means of engaging the 
latches 54 into the vertical channels 52. After repeating 
these steps urtii all of the modules for a certain floor are 
installed, the pulley is removed and the wire remains to 
support the modules For further secure support of the 
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modules, holder members, not shown in the figures, are 
provided extending forwardly from the vertical guide at 
proper intervals so that each holder can support right 
amounts of modules. 

[0018] There is a hollow space extending vertically 
within the post 24 of the module. The hollow portion has 
openings 24a at both vertical ends thereof. There are 
provided power and control cables, which are not 
shown, along the hollow portion in the post 24 and they 
are connected, around the openings 24a, to the cables 
from vertically adjacent modules. Every bottom ends of 
the cables arranged in the respective module posts 24 
is properly terminated. Every top ends of cables in the 
module posts 24 is connected to the corresponding 
power and cpntrol unit (not shown) installed upon the 
eighth floor's slab. 

[0019] The inner transparent glass wall is constructed 
on each floor separately. As shown in Fig.9, H beams 
58 are provided behind every other vertical guides 44. 
Each H beam 58 extends from the floor to the ceiling at 
every floor level. A sash 60 is installed between the ad- 
jacent II beams 58. A pairof horizontally sliding windows 
62 with transparent glass panel is installed in the sash 
60. All the sashes and glass windows will form the whole 
inner glass wall. 

[0020] As is publicity known, the building may have a 
structure that the outer glass wall is constructed without 
lintels. 

[0021] When the horizontal dimension of the louver 
structured module is rather large so as to degrade the 
rigidity of the beam is rather low, the beam is liable to 
bend around the center. Several additional posts for 
supporting the beams may be provided at proper pitches 
to avoid the above drawback. 

[0022] The method of establishing communication 
between the modules may be achieved by wireless, like 
an infrared communication, by means of providing the 
optical communication units in every module. The unit 
may be installed inside the beam 26, or preferably inside 
both ends of the post 24, where the modules are me- 
chanically connected or come closest to each other. 
This wireless communication makes it very easy and 
simple to link the respective terminals of the control ca- 
bles while installing the modules. 
[0023] The power cables may be prepared as long, 
integrally formed cables which is as long as the height 
of a module post 24. The cable may be installed along 
the vertical guide 44 while or after the guide 44 is con- 
structed. Each module may be connected to this power 
cable at corresponding connecting points. 
[0024] Vertically sliding windows may be used as 
means of the inner glass wall, instead of horizontally 
sliding windows used in the above embodiment. Case- 
ment windows may also be chosen, if not be used for 
all of the window spaces, in consideration of the condi- 
tions of construction. 
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Claims 

1 . A high-rise building (1 0) with a large scale dot-ma- 
trix display device (16) comprising: 

a plurality of glass panels arranged in rows and 
columns to form a curtain wall structured trans- 
parent outer wall (12) extending over an exte- 
rior of the building, each of said panels being 
installed apart from end portions of floor slabs 
(20) of the building to form a void space (14) 
therebetween; 

a plurality of louver structured modules (22) ar- 
ranged within said void space in rows and col- 
umns to form a large scale display area, each 
of said modules (22) having a louver-like struc- 
ture formed of a plurality of posts (24) arranged 
in substantially parallel relationship and a plu- 
rality of parallel, uniformly spaced beams (26) 
connecting said adjacent posls (24); 
a plurality of light emitting means (28) mounted 
on each of said beams (26) at uniform and gen- 
erally the same pitches as those between said 
adjacent beams to form said large-scale dot- 
matrix display; 

a plurality of drive circuits (32) for driving the 
respective light emitting means (28) installed in 
each of said beams; 

a plurality of vertical guide members (44) fixed 
to said end portions of the floor slabs (20), said 
vertical guide members (44) being arranged 
substantially in parallel relationship so that said 
modules (22) are supported between said ad- 
jacent guides at the both lateral sides thereof; 
and, 

a plurality of vertical mullion members (48) fixed 
to said vertical guide members (44) as spaced 
apart from each of said vertical guides (44), so 
that said glass panels are supported therebe- 
tween. 

2. A high-rise building according to claim 1 , wherein a 
transparent inner glass wall (18) is disposed at an 
inner proximity of said void space (14), said louver 
structured modules (22) being disposed within said 
void space defined between said inner (18) and ex- 
terior (12) glass walls. 

3. A high-rise building according to claim 1 or 2, 
wherein axes of light emission of said light emitting 
means (28) are shifted downward as said louver 
structured modules (22) are positioned at higher 
levels of the building. 

A high-rise building according to any preceding 
claim, wherein said light emitting means (28) com- 
prises a plurality of LEDs. 
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5. A high-rise building according to any preceding 
claim, wherein a plurality of support members (46) 
are provided extending forwardly from the front sur- 
face of said vertical guide members (44) for sup- 
porting said mullion members (48). $ 

6. A high-rise building with a large scale dot -matrix dis- 
play device comprising: 

a plurality of transparent panels arranged in 10 
rows and columns to form a curtain wall struc- 
tured transparent outer wall ( 1 2) extending over 
an exterior of the building (10), each of said 
panels being installed apart from end portions 
of floor slabs (20) of the building to form a void is 
space (1 4) therebetween; 
a plurality of louver structured modules (22) dis- 
posed within said void space and arranged in 
rows and columns to form said large scale dis- 
play device, each of said modules (22) having 20 
a louver-like structure formed of a plurality of 
vertical posts and a plurality of horizontal 
beams (26) connecting said vertical posts (24); 
a plurality of light emitting means (28) mounted 
on each of said horizontal beams (26) at pre- 25 
determined pitches so as to form said large- 
scale dot-matrix display area; 
a plurality of drive circuits (32) disposed in each 
of said beams (26) for driving the respective 
light emitting means (28) mounted on said 30 
beams (26); and, 

means for holding said modules within said void 
space. 

7. A high-rise building with a large scale dot-matrix dis- 35 
play device according to claim 6, wherein a trans- 
parent inner wall (18) is provided at an inner prox- 
imity of said void space (14) and said louver struc- 
tured modules (22) are disposed within said void 
space (14) defined between said inner and outer 40 
walls. 

8. A high-rise building with a large scale dot-matrix dis- 
play device according to claim 6 or 7, wherein axes 

of light emission of said light emitting means (28) 45 
are shifted downward as said louver structured 
modules (22) are positioned at higher levels of the 
building. 

9. A high-rise building with a large scale dot -matrix dis- so 
play device according to any of claims 6 to 8, where- 
in said light emitting means (28) comprises a plu- 
rality of LEDs. 

10. A louver structured module (12) for use in a high- 55 
rise building according to any preceding claim. 

11. A high-rise building with a large scale dot-matrix dis- 



play device comprising: 

a transparent exterior wall arranged as spaced 
apart from end portions of floor slabs of the 
building; 

a plurality of louver-like structured modules dis- 
posed between said transparent exterior wall 
(1 2) and the end portions of the floor slabs (20) 
of the building arranged in rows and columns 
to form a large scale display device inside the 
transparent exterior walls (12), each of said 
modules (22) formed of a plurality of vertical 
posts (24) and a plurality of horizontal beams 
(26) connecting said vertical posts (24) : each 
of said louver-like structured modules (22) hav- 
ing a plurality of light emitting means (28) 
mounted on each of said horizontal beams (26) 
thereof at predetermined pitches so as to form 
said large-scale dot-matrix display; 
a plurality of drive circuits (32) disposed in each 
of said beams (26) for driving the respective 
light emitting means (28) mounted on said 
beams (26); and, 

means for holding said modules between said 
transparent exterior wall (12) and the end por- 
tions of the floor slabs (20) of the building. 

1 2. A high-rise building with a large scale dot-matrix dis- 
play device according to claim 11 , wherein a trans- 
parent inner wall (18) is positioned at said end por- 
tions of the floor slabs (20) of the building and said 
louver structured modules (22) are disposed within 
a void space defined between said inner (18) and 
exterior (12) walls. 

1 3. A high-rise building with a large scale dot-matrix dis- 
play device according to claim 11 or 1 2, wherein ax- 
es of light emission of said light emitting means are 
shifted downward as said louver structured mod- 
ules are positioned at higher levels of the building. 

14. A high-rise building according to any of claims 11 to 
1 3, wherein said light emitting means (28) compris- 
es a plurality of LEDs. 

15. A louver structured display module comprising: 

a plurality of vertical posts (24) arranged in sub- 
stantially parallel relationship to each other: 
a plurality of horizontal beams (26) connecting 
said adjacent vertical posts (24), the adjacent 
horizontal beams being spaced apart at prede- 
termined intervals; 

a plurality of light emitting means (28) mounted 
on each of said horizontal beams (26) at pre- 
determined pitches so as to form a dot-matrix 
display; and, 

a plurality of drive circuits (32) disposed in each 
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of said beams for driving the respective light 
emitting means mounted on said beams. 

16. A louver structured display module according to 
claim 1 5. wherein each light emitting means (28) is s 
disposed on the horizontal beam in rotatable man- 
ner around a longitudinal axis of the beam so that 
an axis of light emission of said light emitting means 
(28) is changeable in an up-and-down direction. 



17. A louver structured display module according to 
claim 15 or 16, wherein said light emitting means 
(28) comprises a plurality of LEDs. 
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FIG. 6 A 
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terior of a building (10). Each panel is installed apart 
from end portions of floor slabs to form a void space ther- 
ebetween. A plurality of louver structured modules (22) 
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to form a large scale display area. Each module (22) has 
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rality of parallel, uniformly spaced beams (26) connect- 



ing said adjacent posts (24). A plurality of LED combi- 
nation lamps (28) are mounted on each beam (26) at 
uniform pitches as those between the adjacent beams 
(26). The LEDs are driven by drive circuits disposed in 
each beam (26). The vertical guide members (44) are 
fixed to the end portions of the floor slabs (20). The guide 
members (44) are arranged substantially in parallel re- 
lationship so that the modules (22) are supported be- 
tween the adjacent guides (44) at the both lateral sides 
thereof. A plurality of vertical mullion members (48) are 
arranged to support the glass panels (12). The vertical 
guide members (44) are spaced apart from each of the 
mullions (48) by support members (46). 
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